Aim: Major depressive disorder (MDD) onset generally occurs in adolescence/early adulthood.
| INTRODUCTION
Major depressive disorder (MDD) is a common mental illness, with a high burden of disease (Ferrari et al., 2013) . Onset typically occurs during adolescence (Kessler et al., 2007; Kutcher, Hampton, & Wilson, 2010; Mezuk & Kendler, 2012) and recurrence is common, with 75% of youth experiencing another depressive episode within 5 years (Kovacs, Feinberg, Crouse-Novak, Paulauskas, & Finkelstein, 1984) . As the number of depressive episodes increase, recurrence likelihood increases; similarly, as episode duration increases, remission probability decreases (Maletic et al., 2007) . As such, intervention and prevention during the early stages of illness is paramount.
Antidepressant medications represent first-line treatments for many patients, but children, adolescents/young adults generally represent an exception to this (MacQueen et al., 2016) due black-box warnings regarding selective-serotonin reuptake inhibitor (SSRI) use in patients <24 years of age. Thus, increasing efforts have been directed at assessing the effectiveness of non-pharmacological treatments in younger cohorts. Psychotherapy is currently the first-line treatment in mild-to-moderate paediatric/adolescent MDD (MacQueen et al., 2016) , but it is not universally available or accessible, and its antidepressant effects in children/adolescents are modest (Weisz, McCarty, & Valeri, 2006) . Other treatment approaches, such as aerobic exercise, may therefore be particularly useful in this group.
Accumulating data in middle-aged/older adults suggests that exercise has beneficial effects on mood, well-being and cognition (Babyak et al., 2000; Dunn, Trivedi, Kampert, Clark, & Chambliss, 2005; Greer, Furman, & Trivedi, 2017; Schuch et al., 2016b Schuch et al., , 2016c Schuch, Dunn, Kanitz, Delevatti, & Fleck, 2016a) . Importantly, positive effects of physical activity, generally in the form of aerobic exercise (involving oxygen consumption, and typically conducted at 60% to 85% of maximum heart rate [HR];
McArdle, Katch, & Katch, 2006) , have been noted on depression symptoms in younger cohorts (Carter, Morres, Meade, & Callaghan, 2016; Das et al., 2016) . For instance, decreased depression scores were reported in relatively young depressed adults (aged 20-45) following exercise intervention (Dunn et al., 2005) . Others noted that anxiety/depression score reductions were associated with physical activity duration in young people, suggesting that this may be an important consideration (McMahon et al., 2017) . Further, long-term aerobic exercise was found to be protective against MDD development in adolescent girls (Jerstad, Boutelle, Ness, & Stice, 2010) . Although the mechanisms by which aerobic exercise produces antidepressant effects have not been established, it is feasible that changes in VO 2max (ie, cardio-respiratory fitness index reflecting maximum O 2 consumption rate) may reflect neurobiological changes subserving clinical manifestations (Pajonk et al., 2010) .
Comparatively little work has assessed the optimal type, frequency and duration of exercise required for alleviating symptoms in depressed youth (and the feasibility of such an intervention in younger populations; Carter et al., 2015; Radovic, Gordon, & Melvin, 2017) . Thus, this pilot study assessed the clinical effects of a 12-week (3×/wk) aerobic exercise intervention program in young, unmedicated adolescents/young adults (18-24 years old) with MDD. Feasibility was examined via exercise adherence and satisfaction measures. Our primary aim was to examine if the aerobic exercise intervention would improve mood and fitness measures, especially predicted VO 2max . We also assessed whether there was a correlation between mood and fitness measure changes (predicted [Hamilton, 1960] ; Table 1 ). Exclusion criteria were: bipolar disorder, psychosis, anorexia/bulimia, current (<6 months) substance abuse/dependence, significant suicide risk, unstable medical condition, current antidepressant use/formal psychotherapy, history of seizures/major neurological trauma. Seven participants had prior antidepressant medication exposure; all were free of psychotropic medication for >1 month prior to study commencement. The average number of previous MDD episodes was 3.1 (range: 0-9), whereas average onset age was 15 (range: 9-22 years old).
| Physical assessment
Participants first completed the Physical Activity Readiness Questionnaire (PAR-Q+; Adams, 1999) 
| Intervention
Participants completed aerobic exercise 3X/wk for 12 weeks at a university-situated exercise facility. Each session (36 total) lasted ~45 minutes and consisted of: (1)~5 minutes warm-up exercises, (2)~30 minutes aerobic exercise and (3)~10 minutes cool down/ stretching. Participants selected from an assortment of activities including stationary bike cycling, treadmill running, using an elliptical, ergometer rowing or a combination of these. Participants wore HR monitors (Polar RS300X), and the target HR zone was 60% to 75% of the HR reserve (HRR: HR max -HR rest ) for the first 6 weeks and 70% to 85% for the remainder of the intervention (Thompson et al., 2010) . HR monitors were set to each participant's minimum/maximum HR for their designated zone (data was downloaded post-sessions; Polar FlowLink).
To maximize adherence, several measures were adopted. Namely, 
| Analyses
Demographic characteristics, exercise adherence measures and postexercise ratings are presented in Tables 1 and 2 . 
| Primary clinical measures

| RESULTS
Of the 13 participants, 1 dropped out after week 4 (Table 2) Predicted VO 2max increased by week 12 (t = −3.02, df = 10, N = 11, P = .013); secondary fitness measures of interest were insignificant.
FIGURE 1 Outline of screening and exercise intervention schedule, as well as associated assessments. BDI, beck depression inventory; BMI, body mass index; BP, blood pressure; GAD 7 , generalized anxiety disorder scale (7-items); HAMD 17 , Hamilton depression scale (17 items); HR, heart rate; MDD, major depressive disorder; IPAQ, international physical activity questionnaires; PAR-Q/PARmed-X+, physical activity readiness questionnaire/Physical activity readiness medical examination; Q-LES-Q-SF, quality of life enjoyment and satisfaction questionnaire-short form; SAS-M, social adjustment scale, modified A negative relation existed between ΔGAD 7 scores and time in target HR zone (Rho = .73, P = .007, N = 12).
| DISCUSSION
This pilot assessed the feasibility and effectiveness of a 12-week aerobic exercise intervention on alleviating clinical symptoms in depressed young adults. The observed symptom reductions are consistent with adult research indicating that supervised aerobic exercise, at moderate-to-vigorous intensities, is most likely to lead to antidepressant effects (Danielsson, Papoulias, Petersson, Carlsson, & Waern, 2014; Schuch et al., 2016b; Schwandt et al., 2012) . Given that longerterm (~10-12 weeks) aerobic exercise (moderate-to-vigorous intensity) tends to be associated with cardiorespiratory fitness improvements (which, in turn, may be related to neurobiological changes), we aimed to increase cardiovascular fitness. Attesting to the success of our intervention, we observed predicted VO 2max increases in our cohort (predicted ΔVO 2max range: −7%-22%; only 2 individuals did not exhibit an increase). Inconsistent with predictions (Danielsson et al., 2014) , we found no association with extent of predicted ΔVO 2max and magnitude of symptom change, though this may be related to our modest sample and relatively mild symptom profiles. Interestingly, the time spent in the target HR zone was associated with greater GAD 7 score decreases, suggesting that adherence extent may be related to mood improvements and/or modulations in emotional regulation.
All but one participant completed the intervention, and session attendance was high (~84% Post exercise session rating 7.37 AE 1.44 "On a scale of 0-10, how pleasant did you find the exercise session, with 0 being the lowest, and 10 being the highest?" HR, heart rate; HRR, heart rate reserve; MDD, major depressive disorder.
FIGURE 2 Hamilton depression (17 items-HAMD) scores in depressed youth (N = 12; 18-24 year old) at baseline and throughout 12 weeks of structured aerobic exercise intervention (3× per week).
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